(19)THE KOREAN INTELLECTUAL PROPERTY OFFICE (KR) 

(12) Korean Patent Laid-Qpen Publication (A) 

(51) Int CL (11) Korean Patent Publication No.: 101 999008431 6A 

Gp2F 1/136 (43) Korean Patent Laid-Qpen date: December 06, 1999 



(21) Application No.: 1019980015968 

(22) Filing Date: May 04, 1998 



(71) Applicant: SAMSUNG ELECTRONICS CO., LTD. 

(72) lnventor(s): Jung-Ho Lee 



(54) Title: In the manufacturing method of the liquid crystal display having the thin film 
transistor of top gate type 



Abstract 

In the manufacturing method of the liquid crystal display having the thin film transistor of 
top gate type, the thin film transistors, the color filters and black matnx are formed on 
the glass substrate. The black matrix is together formed with the formation of the 
shield layer of the thin film transistor, and the color filters are formed on the shield layer 
The active layer of the thin film transistors and the gate electrode are sequentially 
formed in one process or may respectively formed in the separate process. The 
interlayer insulating layer is made of organic insulating layer by spin on glass method. 
The common electrode is formed on the surface of the plastic substrate facing the glass 
substrate. Accordingly, the structure is simplified, the manufacturing efTiciency is 
improved, and the weight is light. 
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g >iioiM ^^Qf Miiii^a ^^s 9H§ fiAi §^i2i gfas seH^ :?isoii m ^iioim ^eHXlAE^2^ naa m 

S3HI l^&a. DHMi^^rb ^^^^ MgHXi>iE|£l g^AI mM S^flH. lElb UEl^ %0\\ gS^Q. 

^mXI^EIHI ^lOlM a^S mUSj glOIIAH SSS^ILK SEb S§0||/d o^Q. gef 

et8 l^Ro^ l^SCM AH! B ^SHA ^^^^^S g^^lQ. S^B SBfA^ ^EH>i BOW m^B 

£2 
SAIIAI 

£ 1^ ^SHS] M :HI0IM e[a| MgHXlAEI =?^m 5>b lyoi £A|g[ £^0111. 

£ 2b 01 11 ^AIOIIOII CC^^ a :HI0IM M@!XI>i:9 i^b fiAl 3IHy°] ^s£oi:n, 

£ 38 01 ^S2J III2 ^AIOIIOII WtB m :>1I0IM ^^at MgHXI>iEI 3^b eij^ fiAl HH^SJ ^^£010. 



01 m^E: B }]|OIM(top gate) e|Q| e^XI AEI(TFT:Thin Film Transistor) i^b ^§ SAI i^x!(LCD: Liquid Crystal Dispiay)°] 

Il^tEl fiAl §x|£| HI5& g>^aOil ^^e^ 31010. 

u|ah EgHXIi^Ei fiAl i^flb ^^^^ M^X|AE|2j }«OIM(gate) m^B2} SINxSK xH^^ ^^^Sb a-Si^s 2^ 
e^^OI um :HIOIM(bottom gate) MiHXIAEl ^Sdnverted staggered type):?^ 0|g£|01 SD. 

&ISOiL M ?IIOIM(top gate) M^XIAEi ^^(staggered type)b SINxfiO XiSWM ^§01 >yS£lb a-Si# PgOII S\HxJ\ 
^s[£|HS. :Q8£| SiNx m^M a-Si°l 4^4iSKhydration) dlgOj 5^o^XI 4^4igj-^irE :'^X^0^ mb a-Si£| ^^Oj gs^gXI 

Gt. oi5H§h ?^sb mm MgHxiABi ?3£oij m\o\ hh^si goi8^:n. eesi D^:^ia(photo mask)=^£i 

0I6K §¥9 ESg Sr^S moi #BH2| M :HIOtM Ma!X|:i!iE] =?^m S>b fiAl §X|01I m[o\ M^^O. 
£ 1S geH°l m MS!XI:Aa i^b nHy(panel)°l £A1S £SOID. 

EE 1011 EAigol 2i^oi. gEflo) s :>iioi^ ^^ef EgHxiAEi ip^g gH§ jmyo ga|A SBHA :»i»(i) ?ioii °ii§m dh:>h 

S ^'df ^a(color filter) J\B{^7)9.^ ^SEQ. 



^^soi ^mb :'i= ^ n Mo^^i eBH:^i^ 
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01 m. Dm))m\ aH(Cr) ^^^(shield iayer)(3)0| SSaW aiI2. ^E§(3) m\t: SiNx ^2^1(5)01 32 S^^0\ SID, 

SINx 13^^(5) ?10il^ 4i^/^2i|oi 2^(7. 7')0I 2^12. ^>i:/Eaie] 2^(7. 7') ?10lfe a-Si §(9)01 l^£IOi 9111, a- 

• Si §(9) ?!01lb SiNx 12^(11)01 £ix^|2|o^ ^ggo] SiQ. 3e.|l2. SiNx §^#(1 1) ?IOil^ :>1I01M a^(13)Jlf ITOOndium Titan Ox 
Ide) S^(15)0| SS£I0^ SAD. 

^^Bf ^9 :?I&K17)0]1AH 9 ?10il M\J\X\ ^(Red. Green. Blue. 0l5f R, G. Bdfll i,^)SJ SSU 

5&^6fb 4- XI iM^^ ^ l6^(l9):?^ een^ :?is.Ki)2] sf^oii oieat^ bHxigo] sin. Amioiib x^Bs^:l| 

?I6^0^ aM(Cr)o^ a QH^§^ri(BM:Black Matrlx)(19):Jh l^SIOi Sill. ^£1 ^9(19) ?IOil ITO 3^(19)01 1^£I01 SAD. 

oi2f ^^01. ^^^^ mam eaiir^i :'i&{i)if :Ji&Ki7)(}ii lEiy (patterning) §FOj ^^6f:)i rn^ow #EH^ 

^giill^ei SAI i^xISj SSOilAHb 2i 9.x[D\ B^ilb lOumOl^^ 5^:>i|fe 3umOI6F ^^9.^ ^^5^01 PH^m 

' lOiEEdib gieioj sin, uop^ai mii^moi ^^mn. s^oii^ ^ui a^oi ^o^sit: ^meo\ sad. 

m ^gHxi^^a ^S£| SAI &x|£| HI^ g>^SS a-Si S ¥E0I ^£fO|M(backlight}2J HOll ^jg i^^gg 

01 2A^o^, EJ^IXKphoto leakage) ggo^ stQ| egHI|>iEi£| ^SOI Umx\D\ HH^Oli aijBfOlM ^ ^ES^ 1 

£^ ISoHOt men. i^Ef HQ :?IEK)il£ EilOjEj E}211l!t ITO a4i AfO|°j ^BHAIgj ^(capacitance) (HI SJSh S aS(rubbi 
ng)AI 4^ 2Ab ^SOII \S}E S V^s i>^II8h:?l ¥15fOI DHM^^ie ISSfH^ 2^^^ g X[^^^m ISoH 

Of mb gXIISOl SAD. 

^soi oi^Jix^ 5^b 

m^M. 01 ^SSi gg||o| 5H^oPI ¥121 ao^/H, gSH^i :?ieOil e :HIO|e s|Q| MgHII>iEia ieim & 

M m^%'9.^M, ^^Sl'h 2ieoHl Uli ^MOI g^^Sib ^§ HA! S^^|£j Hli ^^S^ X-ilg^b PI SAD. 



MD ^Uiim^ll ^Sm^. eeH::i ¥1011 ^H^il^ DHM^>:iM &^^)]| S^AI^ DM, 3 ?]011 ^Bl WBE §^A|^D. DSOiL ^ 

' E} ma mm ^^^/^aiei s^ai^ih. m^^m ^^/Hejiei ?ioij ssai^d. dmoii, ?ioii :>iioi^ i^ai 

^ DM ge> ISSie S^AI^IJI DFXm^^^ sf^li l^AmD, 
Gl IIJI, ^S^if :HI0|^ g^LFOj gg^ gg^oi ojQ^ 

0I6K 01 ^^soi ^ofb :?i3^0K)iiA] ^4^21 xjAig ::)^^ jjt^[ oi ^^se gol6^3^l ^aie^ ^ sAb bhi^^§[ ^AiojiM S¥S 
£ 2b 01 mi ^Aioiioii mm m mm ^mi\^E\ ^^m ^b ^§ sai m^2\ =ps£oid. 

£ 2011 EAiaO] SASOl. 01 ^^S^j X-111 ^AlOjjOil WtE ^§ 1111^8 :^l&K20)lf :?IE.K30)1 Sg&D. 

SEH:^ :'IEM20) ^Ollb ^Ee^f aHM^:^i:?F l^SlOi SAb g(40)0l gSaOl SIOQI. ^E#2f OHM^>ib g§ 
M eoH i^^l S^^D. 

e(40) ?ioii aEi(EAigii i^a:n. Deoii ^^Bf 19 ?ioiib m^^'i50)o\ bush, n ?ioii sinx is 
ei(6o)oi SB ^sr^a. 

DMOll. SiNx 12a.K60) ?I01I ^A/E£||oi 2^(70. 70')0I ISaH. 3^(70. 70') ?I01I a-Si ^^g(80)01 l^SD. 

a-Si #^#(80) ?|01lb SiNx 1^^(90)01 es^giQ. 3 ?|Oil :>i|OiM 2^(100)01 l^SD. 
DeOII, §2i ISa^^Kl 10)01 20 l^SIH. 3 ^Oil ITO sf^ 2^(120)01 l^BD. 

01 ra, gZI ^SSse|(l10)8 lS9|o^ ^H! S e2H^{spin on glass) ^^M9,^ IS^D. ^:?l IS^^^^b 0f3^ 4^X1. M 
e.|0|D|E(polyimide). BCB(Benzo Cycio Butene), §y PFCB(Per Fluoro Cycio Butene)^^^ ^01 4^ SAD. 

MD^^ :'ie(30)°j ^enri: :>ie(20)(}ii oi^^^ aoiib dhm^^u ^^df ^9:?f saii ^§ a^(i30)eoi s^sd. 
E 3^ 01 ^^S2i xii2 ^Aioiioii wtE M :hioi^ EgHxi>^Ei ^b ^§ sAi miysj ^seoid. 
E 3011 EAI90I SA^oi, 01 Mz ^Aioiioii mm fflyg 4^:?ie[ nii ^AlOilollA^ u^m u^2^ as is 5§ ^owm eeH^ 

:?iB(20) ^011 4i^/Eeiioi 2^(70. 70')M s^mb QiJJUib e^oFE^ oi:?iAib ^^mn. Dg S§¥Q ^S&D. 
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X-111 4'A|01I01!AH^ 2^(70. 70') ?|0]| a-Si §Sg(80):iF SiNx lS5g(90)lf >ilOIM £!^(100)g §5K)1 § 

SAI^IQI mm, O\J\0\\M^ Si^(70. 70') ?IOil a-Si ^ggCUOm SiNx 12S(150m E^{^60)m SS^ 

DMOll. OfB^ S ^2^^^^(170)01 §^311. 3 ?IOII ITO a!t^ 2^(180)01 SSSa. 

^m, :^i&(30)^ m ^Aioji2f df2[:?ui^ 3eH^ :'ie(2o)oii chs^s aoii g§ si^{i30)Bioi g^sQ. 

bi^, 01 ^^soi D\s ^i^oiw tj^^5l§^ ^AioiiM s^^moi ^saawa^ oi ^^s ^oi :}hais ^aioiioii &§axi a^^o^^ 

(57) SqP£| S?l 

m=?m 1. 

^^:?t UE^m m\ mam isai^i^ B?ji2f: 
^^d^ ¥1011 ^^/^eiioi ^^m g^Ai^i^ 

4^:?l ^101^ ?IOII la^^s ISAl^lb 

§21 a^Qi ^1011 E^m ssAi^ib bi^iim strafe s :hioim ^^^^ MgnxiAEi 2ij§ sai sxisi xii^ 

' X'iiii>^oii aioiAi, 

^^^'i :hioi^ o^usi g§s #moi isab 3Js ^§^^ afe s ^iioi^ =?^m s 

^"^m 3. 

fl|li>^ gy HI2&0il 2i01/H, 

b ^§ SAI irx|£| E^a. 
4. 

HI IS iy HI2gOil 2iOiAj. 

m^^m DiBQW saab ^s^s mb e :hioim sir Meixi^Ei i^b a^ig hai g^s. 
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